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‘Agriculture and Food security
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Geospatial technologies for agricultural management

 Crop identification

* Crop condition assessment S
*Early detection, diagnosis of plant diseases [ .
*Nutrient deficiency diagnostics
*Water stress assessment

* Soil moisture estimation
* Irrigation planning

* Crop yield estimation

* Crop yield forecasting

* Precision agriculture




‘ Passive vs active remote sensing
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‘Potential data sources

Description Source

5 modes (spatial resolution - from 7 m to

Data (active)

ALOS PALSAR

http://www.eorc.jaxa.jp/ALOS/en/gallery/new arr.htm

100 m.)
COSTOZ- S;< };Med 5 fiertlee (spatlal {SZOIUSIOH - irom 1 http://www.e-geos.it/cosmo-skymed.html
m.
| ) el 4
Sentinel-1A 4 modes (spatlal I'Seoscl)rlll’l)tlon - from 4 m to https://scihub.copernicus.eu/dhus/#/home
18 modes (spatial resolution - from 1 m  http: .asc-
Radarsat - 2 (sp plwwwase
to 100 m.) csa.gc.ca/eng/satellites/radarsat/radarsat-tableau.asp
Envisat 3 modes (spatial resolution - from 30 m  https://earth.esa.int/web/guest/missions/esa-operational-
R to 1000 m.) eo-missions/ers
TerraSAR-x to Z (;n ri)ld)es (spatlal resoidon - Liom (25 http://terrasar-x-archive.infoterra.de/
Pleiades * spetirdl ballts (Spatial TESOLULIOL = Lo http://www.intelligence-airbusds.com/pleiades/

0.5 m to 2 m)



https://scihub.copernicus.eu/dhus/#/home
http://glovis.usgs.gov/
https://www.digitalglobe.com/
https://www.digitalglobe.com/
https://www.geo-airbusds.com/en/143-spot-satellite-imagery
http://blackbridge.com/
http://www.eorc.jaxa.jp/ALOS/en/gallery/new_arr.htm
http://www.e-geos.it/cosmo-skymed.html
https://scihub.copernicus.eu/dhus/#/home
http://www.asc-csa.gc.ca/eng/satellites/radarsat/radarsat-tableau.asp
https://earth.esa.int/web/guest/missions/esa-operational-eo-missions/ers
http://terrasar-x-archive.infoterra.de/

Passive (optical) sensors




Spectral bands combinations

Natural color image vs false color image
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‘ Spectral bands combinations

False Colour 6,5,2
Vegetation

False Colour 7,6,4
Urban

ColourIR 5,4,3
Vegetation

False Colour 5,6,4
Land/Water

Seasonal ET(mm)
March - Sept'09

. o

[ K

-
.‘
2‘
! ‘
= 99 o_—
" -
S i T R
; B, o
| WA 4 ‘-. “y
A\"‘ » ;i K
AR et g 5
T ;_s‘\‘g
. oY
e T S =
LT 5
= i
= .
8l |
i) RS =
= =
0 3 6 12 18 24 30
[ == — — |\
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Coastal water quality
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‘Indices for vegetation health assessment

NDWI
NDVI (Normalized Ditference  npwr, = NIR, — SWIR,
. , , NIR, + SWIR,
(Normalized Difference Vegetation Index) Water Index)

(NIR - Red)
(NIR + Red)




Active sensors




Commonly Used Frequency Bands

Frequency band Frequency range Application Example

P-Band 300 Mhz -1 GHz biomass, soil moisture, penetration
L-Band 1 GHz -2 GHz agriculture, forestry, soil moisture
C-Band 4 GHz -8 GHz ocean, agriculture

X-Band 8 GHz - 12 GHz agriculture, ocean, high resolution radar
Ku-Band 14 GHz - 18 GHz glaciology (snow cover mapping)
Ka-Band 27 GHz - 47 GHz high resolution radars

X-Band ‘ s‘ ‘C-Band ‘ L-Band ‘ “



Radar images Image in L-band
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soil moisture




Data analysis and visualization




‘Spatial Modelling

After Image E
Preview Change
stack layers together
Before Band(s) Band Selection red and green
Preview After Image
@ E , _\ <?xml version="1.0" encoding="UTE-8"23|
- Attribute Table <Solution xmlns="http: uri.org/XMLSchema.xs
Before Image before image <Cperator Namespace="TMAGINE" Name="Prooess">

<DisplayName>NDVI Categorised</DisplayHame>
<Description»Produces a six class dataset based on NDVI values from an input with NIR and Red bands</Description>
<Port Name="Port Input 2">
«DisplayName>0Output File</DisplayName>
<Description>Select file name of output categorised NDVI file</Description>
<Input>true</Input>
<Output>false</Output>
<Hidden>false</Hidden>
<Optional>false</Cptional>
<Datax
<StringValus>c:/data/agro/agroosnova/images/landsat vs rapideye/june 2015 rapideye ndvi_re categor.img</StringValue>
<Type Namespace="IMAGINE" Name="File"/>

Preview Before Image

</Data>
<Attribute Name="AdditionalTypes">
<Data>
<StringValue>{&quot;Stringlisté&guot; : [quot; IMAGINE. Fileiquot; ]}
</StringValue>
<Type Hamespace="IMAGINE" Hame="Stringlist"/>
</Data>
</Attributer
<Attribute Name="Keywords">
<Data>
<StringValue></S5tringValue>
<Type Hamespace="IMAGINE" Hame="String"/>
«/Data>
</Brtribute>
<Attribute Name="Orientation">
<Datar
<StringValue>0</StringValue>
<Type Namespace="IMAGINE" Name="Int"/>
</Data>
</Attribute>
<Attribure Name="Positioni{">
<Data>

<5tringValue>1024</5StringValue>
<Type Namespace="IMAGINE" Hame="TInt"/>
</Data>
</Artribute>




Spatial Modelling

3

Map Content

.
Q 8 & &F &

Browse ERDAS APOLLO Catalog +
Geoprocess =

Processes List Selected My Processes

Geospatial_Portal_SDK_Sample_Model:_Pa

Painted Relief: Any map that appears to be, or is, th
dimensional. Also called a shaded relief map.

K
Tools = Selection Edit Time  Measurements Authentication

Input Data
Input DEM:

APOLLO Defined AQI:

Draw Clear

~;
Input: Input DEM © N

Add to map v Metadata v Add to Clip-Zip-Ship Download Zoom |Add as input... 7‘\ Open with... 7} B View v Y Live
Input DEM
EName:’ patial_portal_sdk_pr ing_sample R——— ) 'Access:WMS.CZS -
Title: geospatial_portal_sdk_pr ing_sample.img Registration Date: 2014-04-25T16:12:58Z
Description: Coverage SRS: EPSG:2240
Keywords: SDKelevation Extents: 2146350.1480650.2270650.1606750
4 »

Execute N




Analysis Report
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‘Internet of Thing in agriculture

Remote sensing
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Projects and case studies




‘Using thermal imagery

Aerial view of the orchard and its irrigation Map of the Crop Water Stress Index (CWSI), showing the
management units scale from minimum to maximum CWSI




AgroWatch Green Vegetation Index - Sharpened, (GVS), 03/07/2007

‘ AgroWatch
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Tillage Activities Underway in a Rain-Fed Field (Tractor can be Seen)




Soil Moisture and Ocean Salinity (SMOS)

Seasonal soil moisture from SMOS
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Soil Moisture Active Passive (SMAP)

- H-Polarized Brightness T ture (°K
SMAP First Global Maps Microwave Radiometer Data, March 31 - April 3,2015 oan.ze Ao )




Satellite Irrigation Management Support with the Terrestrial Observation
and Prediction System

@ TOPS Satellite Irrigation Management Support

Go to: |

Select Date: 2017-03-12

Search
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SIMS Data Layers
e
20170312

Crop coefficient (Kcb)
2017-03-06 to 2017-03-13

Fractional Cover (FC)
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‘Water content assessment

Data: Sentinel — 2 Based on: The Normalized Difference Water Index (NDWT)
Source: https://scihub.copernicus.eu/dhus/#/home Expression: (NIR - MidIR) / (NIR - MidIR)

or using QGIS plugin

€Sa operricus Sentinels Scientific Data Hub ==

o

e

S 2 V' w 1
N : . Taepckas o6nacTs_ 2\
Ty T T e \ >
Display 1 to 25 of 67 products. selectAll O " &
| Request Done: ( footprint-"Intersects(POLYGON((35.36517093281781 =
| 54.17963829112426,37.23914191562212 54.17963829112426,37.23914191562212
55.36346069581094,35.36517093281781 55.36346069581094,35.36517093281781 54.17963829112426)))"
[ s2A | S2A_OPER_PRD_MSIL1C_PDMC_20160702T054317_R064_V20160701T083602_20160701T083602 = e d
Y Download URL: htipsscihub.copernicus.eu/dhus/odatak1/Products('2a87d73d-889 0-b6c6- 6
Mission: Sentinel-2; Instrument: MSI; Sensing Date: 2016-07-01T08:36:02.000Z; Size: 6.00 GB
[ —
skt
S2A_OPER_PRD_MSIL1C_PDMC_20160627T184659_R007_V20160627T090349_20160627T090349
REI Downioad URL: hitpsscinub.copemnicus. eultihusiodatal 1/Products(231d8e14-b4. 7o
s Mission: Sentinel-2; Instrument: MSI; Sensing Date: 2016-06-27T09:03:49.000Z; Size: 6.11 GB

jalt
i

EAa S2A_OPER_PRD_MSIL1C_PDMC_20160621T143856_R064_V20160621T084014_20160621T084014

| Download URL: htips://scihub.copernicus.eu/dhus/odatak 1/Products(497672e5-d8e7-4d90-9a26-54d39649Mct.
Mission: Sentinel-2; Instrument: MSI; Sensing Date: 2016-06-217T08:40:14.000Z, Size: 5.66 GB

Morar spew:

 EA S2A_OPER_PRD_MSIL1C_PDMC_20160618T074113_R007_V20160617T090020_20160617T090020
5 24932735936

Download URL: https://scihub.copernicus.eu ta1/Products(5b4
Mission: Sentinel-2; Instrument MSI; Sensing Date: 2016-06-17709:00:20.000Z, Size: 5.83 GB

Tynbckas ot
W
L s2A | $2A_OPER_PRD_MSIL1C_PDMC_20160614T160143_R107_V20160614T085018_20160614T085018
Download URL: htips:/scihub.copernicus.eutdhuslodatai1/Products(6d3ce239-7bed-de9c-a909-624508 1640% \ 7
Mission: Sentinel-2; Instrument: MSI; Sensing Date: 2016-06-14T08:50:18.000Z; Size: 6.40 GB ’
Bpﬁl\nn;/’(
[EZ3 [[E] 52A_OPER_PRD_MSIL1C_PDMC_20160611T180004_R064_V20160611T083603_20160611T083603 i Legend

s eulihs/odatah/1/Products 691 481d-a45h-0503a04;
— BpAHCKAR 06NaCcTh,

1| %0 nownioad URI - hitos Zscinush ¢
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® OpenStreetMap (and) contributors, CC-BY-SA \ i ® OpenStreethap (and) contributors, CC-BY-SA



https://scihub.copernicus.eu/dhus/#/home

Overgrown area detection

Data: Landsat — 8

Source: http://earthexplorer.usgs.gov/

science for a changing world

EarthExplorer

Search Criteria Data Sets Additional Criteria

4. Search Results

If you selected more than one data set to search, use
the dropdown to see the search results for each specific
data set

Note: You must be logged in to download and order
scenes

Show Result Controls -3 : \ Moscow
Moqun
Data Set % here 1 exportyour tesults » (8 \ < . ‘

L8 OLITIRS v
ERUtY IDZLTE 180021207528 TLGNUU
Coordinates:559111,34 99924
Acquisition Date:08-OCT-15

82 Path:180
Row:21

Yedd7LHO

Entity ID:LC81790222015274LGN0OO
Coordinates:54 50866,35.80586
Acquisition Date:01-OCT-15

83 Path:179
Row:22

2 2 M Moaqi
Idd/LweO r
Entity ID:LC81790212015274LGN00

Coordinates:55.91099,.36.53814
Acquisition Date:01-OCT-15

84 9
id7$H 0
Entity ID:LC81780222015267LGN0O0
Coordinates:54.50839,37 35177
Acquisition Date:24-SEP-15 ;
% 50m
8 7

Based on: NDVI index
Expression: (NIR — Red)/(NIR + Red)

Legend
NDVI Value
e’

. ' 1:100 000

OpenStresthiap (and) contrioutors, CC-BY-SA



http://earthexplorer.usgs.gov/

Overgrown area detection

Spatial model for index calculation and Overgrown crop parcels

overgrown area detection

Row Class Condition

$lrputd(i] »= 0.8
$nputT(1] >= 0.4 && $input1(1) < 0.8

Spatial Model Editar #1 © ndvi_categor.gmds : MDYV Categonsed

E

5|

4 $lnput1[1] »= 0 && $inputl[1] < 0.4
3 $Inputt[1) >= -0.4 & $nputi (1)< 0
2

1

5]

(<] [+] %] (4]

$Input1(1) »=-0.8 && $Input1(1]) < -0.4
$lnputt(1] < -0.8
Default

1
2
E|
4
9
B
7

Mol at:

FFesturesOut
PFienameOut

OutoutCannection|

OutoTableNamel e @ e
‘Warshouse

‘Shapafile Outpix

Attribute Fiter phapeFieName|
Legend
- overgrown area (> 60%)

[ overgrown area
1:150 000

© OpenStreetMap (and) contributors, CC-BY-SA




‘Chlorophyll content assessment

Data: RapidEye Based on: Improved Modified Chlorophyll Absorption Ratio Index (MCARI)

Expression: (1.5%(2.5(NIR — RedEdge) — 1.3(NIR — Green)))/SQRT((2*NIR +
1)*2 — (6*NIR - 5*SQRT(RedEdge)) — 0.5

Source: http://eyefind.rapideye.com/
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http://eyefind.rapideye.com/

‘Identification of problematic crop parcels

Legend
disturbance of
growing process

B Hish
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1:100 000

.© OpenStreetMap (and) contributors, CC-BY-SA
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